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柴油浓度下和 5%（V/V）柴油浓度下驯化得到了 6 组土著石油降解菌群，采
用气相色谱—质谱联用技术（Gas chromatograph-mass spectrometer，GC/MS）
测定了 6 组土著石油降解菌群对柴油的降解率。结果显示，源于转接组的菌
群对柴油的降解率为 19% ~ 32%，源于非转接组的菌群对柴油的降解率为 24% 
~ 54%。以 2%柴油浓度驯化得到的菌群对柴油的降解效果最好，降解率分别
为 32%和 54%。 
2、从红树林湿地沉积物中分离得到 11 株石油降解菌，GC/MS 测定了各菌株对
柴油的降解能力，结果表明：11 株单菌对柴油均有一定的降解能力，两周后
降解率为 13% ~ 44%。根据 11 株单菌的降解能力和降解谱构建了 5 组石油降
解菌群，并测定了菌群在柴油为唯一碳源培养十周后对柴油的降解能力。结























microscope，SEM）评价 PUF 对降解单菌和菌群的固定化效果。结果显示 PUF
在 2 h 时对石油降解菌有较大的固定化密度（2.4×1010  cells/g），3.5 h 时达到
平衡（0.8×1010  cells/g）。生物毒性测试表明 PUF 是一种安全无毒的固定化载
体材料。PUF 对石油的吸附效果表明 PUF 吸油速度很快，8h 后每克泡沫可
吸附 0.2 g 原油，且吸附效果稳定，保持在 0.15g ~ 0.25g 之间。固定化菌群对


















Petroleum is a widespread organic pollutant in marine environments. Crude oil 
extraction, refining,  natural seepage from reservoirs, unregulated disposal by end 
users, fresh water and terrestrial run-off are all constant sources of marine oil 
pollution. Biodegradation is one of the most important processes involved in the 
natural attenuation and eventual removal of petroleum from the environment, 
particularly for the non-volatile components of petroleum. Bioremediation technique 
is regarded as the most effective way due to its low cost and no secondary pollution. 
However, most of marine environmental conditions, such as low water tempareture, 
low concentration of inorganic nutrients, the dilution of applied oil-degrading 
microorganisms and inorganic nutrients in open-water system, are not favorable for 
bioremediation. To overcome these difficulties, the present study therefore was 
performed to: enrich oil-degrading bacterial consortia from mangrove sediment, 
isolate predominant strains from the consortia; construct bacterial defined mixed 
cultures (DMCs) and preliminarily evaluate their oil degrading abilities; and develop 
the immobilization technique of the bacteria (consortium). The main results were as 
follows: 
1. 6 indigenous oil-degrading consortia were obtained from mangrove sediments 
under the pressure of different concentrations of the diesel oil by using both a four 
weeks’ non-transfer and transfer enrichment systems, and the degradation rate of 
diesel oil were detected using Gas chromatography and mass spectrometry 
technique （GC/MS）. The results showed that the degradation ability of consortia 
was very different,  the degradation rate of diesel oil raged from 19% to 32% by 
consortia isolated from non-transfer group, while 24% to 54% diesel oil was 
degraded by consortia isolated from transfer group. The maximum degradation 
rate was found in the consortia obtained with the pressure of 2% diesel oil with 















from non-transfer group). 
2. The petroleum degradation ability of 11 oil-degrading bacteria isolated from 
mangrove sediments were tested by GC/MS, and five oil-degrading consortia 
were constructed based on the results of GC/MS. The petroleum degradation rates 
by these five consortia were detected by GC/MS within 10 weeks. Results showed 
that petroleum degradation rate by oil-degrading bacteria after two weeks were 
from 13% to 44%, while 64% to 73% petroleum were degraded by oil-degrading 
consortia after ten weeks. Results also showed that the degradation of petroleum 
was mainly occurred in the first two weeks, which account for 71% of total 
degradation rate. 
3. The effects of different factors on the degradation rate were investigated by single 
factor experiment. Results showed that initial pH, culture temperature, and initial 
oil concentrations have important effect in the degradation rate, while initial 
salinities, rotation speeds and initial inoculum concentrations have little influences. 
So the optimal degradation conditions were: culture temperature 28 ℃, initial pH 
7 and initial oil concentration 1%. 
4. The immobilization of the oil-degrading bacteria and consortia on the 
polyurethane foam was examined by plate-counting method, fluorescence 
microscopic counting method and scanning electron microscopy (SEM) method. 
The results showed that PUF has a high adsorption density to oil-degrading 
bacteria and consortia with 10
10
 cells/g PUF. It has a maximum adsorption number 
of 2.4×10
10
 cells/g PUF after 2 hours, and reaches a balance after 3.5 hours with 
the adsorption number of 0.8×10
10
 cells/g PUF. The toxicity of PUF to the bacteria 
was examined by microtox method. It showed that PUF has a toxicity of nearly 
zero by the toxicity test, which indicated that it is of non-toxic to immobilized 
bacteria. The adsorption ability of diesel oil of the PUF was examined by GC/MS. 
The result showed that it can absorb 0.2 g crude oil per gram after 8 hours, and 
this result maintained between 0.15 g ~ 0.25 g per gram at the following hours. 
And the maximum degradation rate by the immobilized oil-degrading consortium 






































































的 0.5%，倾注到海洋的石油量达 200 万吨 ～ 1000 万吨，由于航运而排入海洋
的石油污染物达 160 万吨 ～ 200 万吨，其中 1/3 左右是油轮在海上发生事故导
致石油泄漏造成的。我国海上各种溢油事故每年约发生 500 起，沿海地区海水含





频次增加的趋势。2005 年 7 月上海国际海事论坛的一份报告显示，1973 年至 2003
年，我国沿海共发生船舶溢油事故 2353 次，平均 3.5 天发生一起，溢油量在 50
吨以上的重大溢油事故发生 62 起，总溢油量达 34189 吨。2004 年 12 月 7 日，
两艘外籍船在珠江口海域发生碰撞，导致 1200 多吨的燃油泄漏；2005 年 4 月 3
日，载运 119574 吨原油的葡萄牙籍“阿堤哥”油轮在大连海域触礁，造成附近海
域受到严重污染[7]。2010 年 7 月 16 日，我国大连新港附近一条输油管道起火爆
炸，造成附近海域至少 50 平方千米的海面被原油污染[7]。最为严重的一次当属





湾沿岸有超过 300 只海鸟因为油污死亡[7, 8]。美国政府在当年 11 月份的调查报告
指出有 6104 只鸟类，609 只海龟，100 只海豚在内的哺乳动物死亡，所有因深海
漏油而死亡的数据断定尚待时日。奥巴马称，漏油事件明显将造成显著且持续的
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